interpolation provided values within these 5-hPa intervals and at the parcel's precise horizontal locations. Linear interpolation also was used to temporally interpolate at 5-min time steps. Parcels that intersected the 1000 hPa surface were terminated at that location. Similarly, all trajectory locations were checked against a topographic field obtained from the United States Geological Survey. Parcels that intersected the topographic surface (e.g., the Andes) were terminated at that point. Additional details about the trajectory model, along with a comparison between kinematic and isentropic trajectories, are given by Fuelberg et al. [ 1996a] . Trajectories are subject to several limitations, some of which are described by Stohl et al. [1995] . First, the Pacific Basin is a relatively data sparse area. Thus the ECMWF analyses may position circulation features less accurately over the PEM-T domain than in more data rich areas. Second, the 2.5 ø and 12 hourly resolution of our ECMWF data means that small scale features will not be faithfully depicted. For example, winds associated with individual convective storms will not be resolved, although the aggregate effects of storm areas will be included. Finally, the trajectory model itself contains numerical limitations. These various limitations produce trajectories whose accuracy deteriorates with increasing time. Nonetheless, trajectories of 7 days duration or longer are relatively common in the literature, for example, Rood etal.
[1997] (7 days), Thompson etal. [1996] (8 days), Garstang etal. [1996] (10 days), Swap et al. [1996] (10 days).
We calculated over 24,000 ten-day backward trajectories along the various PEM-T flight tracks as part of our research. In spite of the limitations described above, most of these trajectories showed reasonable conservation of their potential temperatures, without arbitrarily imposing the isentropic assumption. Specifically, at 5 days back, 83% (98%) of the trajectories experienced less than a 5 ø (10 ø) C change in their potential temperatures over 24 hour periods. At 10 days back, 73% (96%) of the trajectories had less than a 5 ø (10 ø) C change in potential temperatures over 24 hour periods.
In situ 0 3 measurements were made using a chemiluminescent detector (nitric oxide plus 03) (G.L. Gregory, personal communication, 1998). This instrument has been used in many GTE flights onboard the DC-8. For the PEM-T measurements, the system was configured for a 2 Hz response time, with a lower detection limit of <1 ppbv. Absolute accuracy is approximately 3% (or 2 ppbv), with a precision of 1% (or 0.8 ppbv).
Carbon monoxide (CO) measurements were made with a differential absorption diode laser sensor described by Sachse et al. [1987, 1991] . CO sensitivity is the greater of 1 ppbv or 1%, and time resolution is less than 5 s. Some in situ chemical measurements were obtained from whole air samples collected in evacuated 2 L stainless steel canisters that were pressurized to 40 psi. Samples were collected every 4 min, but increased to one per minute during some vertical profiles. The 'canisters then were returned to the laboratory at the University of California-Irvine where their contents were assayed for selected nonmethane hydrocarbons, halocarbons, and alkyl nitrates. A detailed description of the analytical apparatus and procedure is given by Blake et al. [1996] .
Vertical profiles of 0 3 were obtained along the flight track of the DC-8 using the differential absorption lidar (DIAL) instrument [Browell, 1989 [Browell, , 1991 . The DIAL system has been used in many previous field experiments to study distributions of aerosols and 100E  120E  140E  160E  180E  160W  140W  120W  100W  80W [Newell et al., 1996b] . Specifically, the mass balance is evaluated from the divergent wind component, using 100 hPa intervals up to 300 hPa, and 50 hPa intervals between 300 and 100 hPa. The mass balance was adjusted internally to be zero at 100 hPa. Figure 9 shows the resulting profiles of vertical motion at four locations: the convergence region near Panama (15øN, 85øW), the SPCZ (5øS, 160øE), the Easter Island anticyclone (25øS, 85øW), and the sinking motion near Australia (15øS, 130øE). The greatest values in Figure 9 are associated with subsidence near the Easter Island anticyclone (Figure 9b ). They numerically exceed values of ascent near Panama and the SPCZ where there is widespread convection (Figure 9a ). Although much stronger ascent is associated with individual convective elements within these regions, that convection occupies only a small portion of the larger areas used in these calculations. The ascent or descent that occurs within these four regions is consistent from the surface to 100 hPa (-16.5 km).
Lightning To examine the representativeness of PEM-T in greater detail, we calculated vector departures between mean winds during the 1996 PEM-T period and those of the corresponding 11 year mean (1986-1996) for which data were available. That is, the 11 year mean flow was subtracted from the mean during PEM-T. To summarize, wind directions and speeds during the 1996 PEM-T period do not exhibit major differences with those of the corresponding 11 year mean. Some of the wind departures occurring during PEM-T are consistent with those of a weak La Nina event. In general, however, we believe that flow patterns during PEM-T should not be considered anomalous, but fairly representative of this season.
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Flights Near Christmas Island and Hawaii
The initial phase of PEM-T consisted of transit flights by both aircraft to Hawaii, the deployment of the P-3B from Hawaii to Christmas Island (2øN, 157øW), the return of the P-3B to Hawaii, a local flight by the P-3B from Hawaii, followed by both aircraft flying from Hawaii to Tahiti (Figure 1 America. The implications of these paths on observed chemical measurements are described in section 6.
Flights Near Tahiti
Tahiti (18øS, 150øW) was a major bzfse of operations during PEM-T since it is centrally, located in the tropical Pacific Basin. The DC-8 had three local flights in the area, while the P-3B had two (Figure 1 ). In addition, other flights either landed or departed Tahiti as part of transits to or from other operations sites.
Both the P-3B and DC-8 had local flights from Tahiti pointed out, however, the process we have described may play a role in transfen'ing stratospheric air several kilometers downward before a convective event moves it down to flight level. The fact that a stalactite apparently has been detected is certainly worthy of note and will encourage further searches in future expeditions.
Flights Near Easter Island
Both the DC-8 and P-3B conducted local flights out of Easter Island (28 ø S, 110 øW) on September 10 and 11 (Figure 1) . Easter Island is located near the major semipermanent anticyclone over the eastern Pacific (Figure 2) , in a region of subsiding air (Figures 8 and 9 
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